Objective: To determine the construct validity, convergent validity, construct reliability and internal consistency of the Medical Student Stressor Questionnaire (MSSQ) among first-year medical students in Malaysia.
Introduction
The milieu of medical education has always been regarded as a stressful setting to students. There are so many potential stressors that can cause stress to medical students, however, studies have revealed that the stressors affecting medical students wellbeing seems to be related to the medical training (1) (2) (3) (4) (5) (6) . Stress is defined as the body's nonspecific response or reaction to demands made on it, or to disturbing events in the environment (7, 8) . Good stress which can promote and facilitate learning is needed in medical training but bad stress that can inhibit and suppress learning should be avoided and minimized (9) . Studies have reported high prevalence of psychological distress among medical students, ranging from 21% to 56% (1, 2, (10) (11) (12) (13) (14) . Researchers have reported the association of bad stress level with lowered medical students' selfesteem (9) , anxiety and depression (15, 16) , difficulties in solving interpersonal conflicts (17) , sleeping disorders (18) , increased alcohol and drug consumption (19-21), cynicism, decreased attention, reduced concentration and academic dishonesty (22). As a result, medical students may feel inadequate and unsatisfied with their career as a medical practitioner in the future (3) . Thus, many researchers have stated the importance of early diagnosis as well as stressors identification, which can prevent possible future illnesses among medical students (1, 8, 11) .
A stressor is defined as a personal or environmental event that causes stress (23). Stressors of medical students are generally related to academic, intrapersonal and interpersonal, teaching and learning, social, drive and desire, and group activities (24). Curriculum differences among medical schools seem did not influence the overall pattern of stressors (i.e. most of the top stressors are related to academic matters), although frequency (rank) of some stressors may be significantly different (4, 5) . Similar stressors may be perceived differently by different medical students, depending on their cultural background, personal traits, experience and coping skills (4, 5, 24) .
One of the instruments that have been used to identify stressors among medical students is the Medical Student Stressor Questionnaire (MSSQ) (24-26). The instrument has been validated on medical students across years of study and across medical schools in Malaysian (24, 25). These studies showed that it was remarkably reliable and valid in detecting stressor of medical students. However, the biggest limitation is its validity and reliability has been tested only for exploratory factor analysis not the confirmatory factor analysis. Therefore, the rationale of this study is to test the goodness of fit of the MSSQ constructs through confirmatory factor analysis hence in the future it could be used as a valid and reliable instrument to identify stressors among Malaysian medical students.
Methods
This was a multicenter cross-sectional study involving first year medical students from four Malaysian public universities in academic session 2008/2009; Universiti Sains Malaysia (USM), Universiti Putra Malaysia (UPM), Universiti Malaysia Sabah (UMS) and Universiti Malaysia Sarawak (UNIMAS). The total number of first year medical students for the four universities was approximately 800. Simple random sampling was done in one university and for the other three universities, convenient sampling method was applied due to logistic and timing constraints where the researchers had difficulties in obtaining student list before hand and examination periods were close to each other.
The MSSQ is a validated instrument used to identify sources of stress (24) (25) (26) Guided self-administered questionnaire were distributed to the medical students during face-to-face sessions in a lecture hall. The students were told to follow the instructions. Filling in the questionnaire took about 10 to 15 minutes and they were returned right after they had completed the questionnaire.
The confirmatory factor analysis was done using Analysis of Moment Structure (AMOS) software version 19. The measurement model fit with the data was checked with model chisquare goodness-of-fit, and approximate fit indexes (27 The Cronbach's alpha values was analysed by PASW version 18. For an estimation of reliability, statistical reliability of individual items was done. Items with corrected-item total correlation value of more than 0.3 indicated the items were loaded well in the constructs. The Cronbach's alpha value of deleted item could determine which item highly contributed to the reliability of the MSSQ. If the Cronbach's alpha value for those items-deleted decreased, it would indicate that the items highly contributed to alpha value. In contrast, if the Cronbach's alpha value for those items-deleted increased, it would indicate that the items poorly contributed to alpha value. The items of MSSQ were considered to represent measure of good internal consistency if the total alpha value was more than 0.6 (27, 31). Reliability analysis (table 3) showed that the total Cronbach's alpha value of the model 4 of the MSSQ was 0.915 indicating a high level of internal consistency (31-34). All the items had corrected-item total correlation of more than 0.3 and highly contributed to the inventory reliability. The Cronbach's alpha values of the ARS, IRS, TLRS, SRS, DRS and GARS were more than 0.7. Those domains show high levels of internal consistency (31, 35)Composite Reliability (CR) and Average Variance Extracted (AVE) was more than 0.6 and 0.5 respectively indicating good construct reliability and adequate convergent validity (21). These findings suggested that the 20 items of the MSSQ was reliable and had a high level of internal consistency.
Results

Demographic profile of respondents
Discussion
Reliability generally is defined as consistency or reproducibility of measurement over time or occasions, while validity is generally defined as to what extent the measurement measures what it should measure (31-36). The confirmatory factor analysis showed that the final model with 20 items had a good fit as all the goodness of fit indices support the model fit. The 20 items were also well loaded into the six constructs (figure 1) as all the items had standardized loading factors of more than 0.3 (28). It concurred that the MSSQ had a good latent constructs. It was evidence to suggest that the MSSQ measured what it should measure. The present findings provide evidence to support that the MSSQ is a valid instrument to determine stressors among medical students across medical schools. The finding is comparable with the previous study (24, 25).
The reliability analysis suggested that the final model items of the MSSQ exhibited a measure of high internal consistency as their Cronbach's alpha were more than 0.7 as shown in table 3; it reflected the high internal reliability of the inventory (35). The six constructs had also shown a measure of good internal consistency, good constructs reliability and convergent validity as the Cronbach's alpha, Composite Reliability and EVA values were more than 0.7, 0.6 and 0.5 respectively; it was another evidence to support good construct reliability and adequate convergent validity of the inventory (35, 30). These findings provided evidence to support that the MSSQ is a reliable instrument that could be used in the future to indentify stressors among medical students across medical schools. Present study findings are in keeping with the previous study (24, 25)
The reliability and factor analyses have provided evidences of validity and reliability of the MSSQ in identification of stressors among medical students across institutions and cultures. However, limitation of this study was it is only confined to the Malaysian medical student population. Therefore it is recommended that a multinational validation study should be conducted in the future to determine the validity and reliability of the MSSQ across nationalities.
Conclusion
This study suggested that the six factor model with 20 items of the MSSQ had a good fit and shown good psychometric values. It is a valid and reliability measurement to identify stressors among medical students across institutions in Malaysia. 
